Microtubules, organelle transport, and steroidogenesis in cultured adrenocortical tumor cells. 2. Reversibility of taxol's inhibition of basal and ACTH-induced steroidogenesis is unaccompanied by reversibility of taxol-induced changes in cell ultrastructure.
Taxol inhibits the basal and ACTH-stimulated steroidogenesis of cultured mouse adrenocortical tumor cells, presumably by preventing the arrival of cholesterol in mitochondria. In these cells, taxol polymerizes and rearranges microtubules, disperses SER masses, disrupts the Golgi, and impedes the formation of cholesterol-containing lysosomes. However, taxol's alterations in ultrastructure appear likely to permit both a microtubule-based organelle transport proposed to bring mitochondria of unstimulated cells close to alternate sources of cholesterol--the SER and lipid droplets--and postulated ACTH-caused increases in these encounters. Conceivably, taxol may prevent the transfer of cholesterol from the SER and lipid droplets to mitochondria, once the meetings are achieved. To investigate this possibility, we determined the reversibility of taxol's ultrastructural effects and inhibition of steroidogenesis. Primary cultured adrenal tumor cells were incubated for 4 hr with and without ACTH (10 mU/ml). with taxol (50 micrograms/ml), and with ACTH and taxol 50 simultaneously. Some cultures from each set were washed with fresh medium and re-incubated for 1.5 hr. with and without ACTH. Media taken from cultures at the ends of pre- and post-washout incubations were analyzed for the presence of secreted steroids. Sample cultures were fixed for electron microscopy at the ends of both incubations. Data derived from pre-washout incubations confirmed previous reports of taxol's ultrastructural changes and inhibition of steroidogenesis. When cells recovered from taxol in the absence of ACTH, the inhibition of steroidogenesis was completely reversed. In the presence of ACTH, ex-taxol-treated cells demonstrated a "rounding up' and an increased steroid production that are characteristic responses to the hormone. However, in all cases, there was a persistence of taxol's alterations in organelle numbers and arrangements. Our findings establish that the ultrastructural effects of taxol which we recorded cannot prevent mitochondria of unstimulated and ACTH-stimulated adrenal tumor cells from gaining cholesterol. They strengthened the possibility that in pre-washout incubations, taxol allowed organelle motility to bring mitochondria adjacent to cholesterol-containing SER tubules and lipid droplets, but inhibited steroidogenesis by preventing the cholesterol transfer. Taxol might limit the availability of a protein required for the transfer, an effect not visible in our electron micrographs.